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CLAIMS 



(57) [Claim(s)] 

[Claim 1] In the refrigerant modification approach of an air conditioner changed into the fluorohydrocarbon 
system refrigerant which does not contain chlorine from the fluorohydrocarbon system refrigerant which 
contains chlorine for the actuation refrigerant of the air conditioner equipped with the interior unit and the 
exterior unit After performing recovery operation, with the fluorohydrocarbon system refrigerant built in which 
contains said chlorine in said exterior unit It permutes by the new exterior unit having the new refrigerating 
machine oil which suited the fluorohydrocarbon system refrigerant which does not contain said chlorine in said 
exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system refrigerant which carries 
out vacuum suction of said exterior unit and said interior unit, and does not contain said chlorine, The 
refrigerant modification approach of the air conditioner characterized by repeating washing operation on which 
only predetermined time operates said air conditioner and does the exchange activity which replaces the 
fluorohydrocarbon system refrigerant which does not contain said chlorine after that, and said new 
refrigerating machine oil, and which it becomes from operation and said exchange activity of said 
predetermined time more than the count of predetermined. 

[Claim 2] Said count of predetermined is the refrigerant modification approach of the air conditioner according 
to claim 1 characterized by what was defined based on the concentration of the fluorohydrocarbon system 
refrigerant containing said chlorine which remains to said air conditioner. 

[Claim 3] The refrigerant which does not contain said chlorine is the refrigerant modification approach of the 
air conditioner according to claim 1 or 2 characterized by consisting of either HFC32, HFC125, HFC134a, 
HFC143a and HFC152a and those combination. 

[Claim 4] For said exterior unit, said new exterior unit is the refrigerant modification approach of the air 
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hangi 



the fluorohydrocarbon 



system refrigerant refrigerant which c^es not contain chlorine from the fluorohyarocarbon system refrigerant 
which contains chlorine for the actuation refrigerant of the air conditioner equipped with the interior unit and 
the exterior unit Liquid cooling intermediation piping and gas refrigerant piping which connect said exterior unit 
and said interior unit, At least one in the control signal transmission line is diverted as it is. Said exterior unit 
and said interior unit The refrigerant modification approach of the air conditioner which carries out vacuum 
suction after permuting by the new exterior unit and new interior unit corresponding to the fluorohydrocarbon 
system refrigerant which does not contain said chlorine, and is characterized by enclosing the 
fluorohydrocarbon system refrigerant which does not contain said chlorine. 

[Claim 6] The refrigerant modification approach of the air conditioner according to claim 5 characterized by to 
repeat washing operation on which only predetermined time operates said air conditioner and does the 
exchange activity which replaces the fluorohydrocarbon system refrigerant which does not contain said 
chlorine after that, and said new refrigerating machine oil, and which it becomes from operation and said 
exchange activity of said predetermined time more than the count of predetermined after enclosing the 
fluorohydrocarbon system refrigerant refrigerant which performs vacuum suction and does not contain 
chlorine. 

[Claim 7] In the refrigerant modification approach of an air conditioner changed into the fluorohydrocarbon 
system mixing refrigerant which does not contain chlorine from the fluorohydrocarbon system refrigerant which 
contains chlorine for the actuation refrigerant of the air conditioner equipped with the interior unit and the 
exterior unit After performing recovery operation, with the fluorohydrocarbon system refrigerant built in which 
contains said chlorine in said exterior unit It permutes by the new exterior unit having the new refrigerating 
machine oil which suited the fluorohydrocarbon system mixing refrigerant which does not contain said chlorine 
in said exterior unit. After enclosing with said air conditioner the washing refrigerant which has at least 1 
component of the fluorohydrocarbon system mixing refrigerant which carries out vacuum suction of said 
exterior unit and said interior unit, and does not contain said chlorine, The refrigerant modification approach of 
the air conditioner characterized by repeating washing operation on which only predetermined time operates 
said air conditioner and does the exchange activity which replaces said washing refrigerant and said new 
refrigerating machine oil after that, and which it becomes from operation and said exchange activity of said 
predetermined time more than the count of predetermined. 

[Claim 8] The refrigerant modification approach of the air conditioner according to claim 5 or 7 characterized 
by attaching the transmission signal converter which changes a transmission signal format, and transmitting 
said washing train operation dispatching between the new exterior unit permuted by the control signal 
transmission line which transmits the control signal which controls said exterior unit and said interior unit, or a 
new interior unit. 

[Claim 9] In the refrigerant modification approach of an air conditioner changed into the fluorohydrocarbon 
system refrigerant which does not contain chlorine from the fluorohydrocarbon system refrigerant which 
contains chlorine for the actuation refrigerant of the air conditioner equipped with the interior unit and the 
exterior unit After performing recovery operation, with the fluorohydrocarbon system refrigerant built in which 
contains said chlorine in said exterior unit It permutes by the new exterior unit having the new refrigerating 
machine oil which suited the fluorohydrocarbon system refrigerant which does not contain said chlorine in said 
exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system refrigerant which carries 
out vacuum suction of said exterior unit and said interior unit, and does not contain said chlorine, Only 
predetermined time operates said air conditioner and does the exchange activity with which the 
fluorohydrocarbon system refrigerant which does not contain said chlorine after that, and said new 
refrigerating machine oil are replaced. The refrigerant modification approach of the air conditioner 
characterized by installing the display object in which it is shown that the refrigerant was changed after 
repeating washing operation which consists of operation and said exchange activity of said predetermined time 
more than the count of predetermined in said air conditioner. 

[Claim 10] The refrigerant which does not contain said chlorine is claim 5 characterized by consisting of either 
HFC32, HFC125, HFC134a, HFC143a and HFC152a and those combination, or the refrigerant modification 
approach of an air conditioner according to claim 7 or 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the refrigerant modification approach of a suitable air 
conditioner to start the refrigerant modification approach of the air conditioner which uses the 
fluorohydrocarbon system refrigerant containing chlorine as working fluid, especially divert the existing device, 
and change working fluid into a non-chlorine-based new refrigerant. 
[0002] 

[Description of the Prior Art] Conventionally, the fluorohydrocarbon system refrigerant containing chlorine, 
such as the so-called CFC and HCFC, has been used abundantly as working fluid of a refrigerating cycle for 
the outstanding thermodynamic property and stability. <> And when remove temporarily because of 
maintenance of a device, or repair the device which constitutes the air conditioner which uses such a 
refrigerant, exchanging them according to failure or superannuation or transferring them, the so-called pump- 
down operation which carries out recovery operation of the refrigerant before the decomposition was carried 
out The example is indicated by JP,62~280548,A. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above-mentioned conventional technique, it was not taken 
into consideration even about modification of the device by modification of the class of refrigerant. That is, the 
fluorohydrocarbon system matter containing chlorine reaches to a stratosphere by the convection current, 
without decomposing for the stability. And it photodissociates by strong ultraviolet rays high up in the sky, and 
ozone and the chlorine atom which reacts are separated. It is becoming clear that the operation by which an 
ozone layer is destroyed arises by this. Therefore, in order to protect the ozone layer which serves to 
interrupt ultraviolet rays harmful to the body high up in the sky, abolition of the fluorohydrocarbon system 
matter containing chlorine is determined. Although the effect to ozone layer depletion is smaller than CFCs 
HCFC22 widely used as a refrigerant of an air conditioner or a refrigerator is also the object, and is [ kinds ] 
the so-called chlorofluorocarbon, to substitute within several years is demanded. <> HFC32 and HFC125 of the 
fluorohydrocarbon which does not contain the chlorine which caused ozone layer depletion as a new refrigerant 
currently examined as an alternative candidate of the conventional refrigerant of current and HCFC22 grade, 
HFC134a, HFC143a, and HFC152a — it is thought that either or two or more mixing refrigerant which mixed 
some in them is promising. 

[0004] by the way, the thing which is already installed and is working even if the product corresponding to a 
new refrigerant will be thrown into a commercial scene from now on — in addition, although what is 
manufactured and sold between the present to a change will be doubled and the device of a considerable 
number will work as a conventional machine It is as above-mentioned that it is expected conventionally that it 
becomes difficult by a termination and contraction of manufacture to receive a refrigerant and that use 
becomes difficult by strengthening of regulation, and the alternative is needed. Therefore, it is necessary to 
use the existing device effectively and to deal with a new refrigerant by the minimum modification. 
[0005] Then, if the changed part of the device considered to be needed when a refrigerant and refrigerating 
machine oil change is got concretely It pushes and removes. Compressor items, such as volume and a 
compression ratio, the compressor operation frequency control approach and the amount of expansion 
equipment diaphragms, Container volume, such as a bypass flow rate for refrigerating cycle control, a receiver, 
and an accumulator, There are use of heat exchanger capacity, a heat exchanger pass array, the proof- 
pressure structure of components, the amount of compressor oil supply, the amount of accumulator oil 
returning, a line size, and the ingredient corresponding to a new refrigerant / new refrigerating machine oil, use 
of the drying agent which adsorbs moisture at the refrigerating machine oil which is easy to contain moisture, 
etc. 

[0006] By the way, even if the new refrigerant points to the thing of the property conventionally near a 
refrigerant and does not change it about said all changed parts for this reason, it may divert most existing 
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most [ parts or ] f and may be able to be equivalent to a new refrigerant. In saic^jianged part, if the amount of 
expansion equipment diaphragms, he^Bwchanger capacity, a heat exchanger array, the proof-pressure 

structure of components, a line size, cTO the ingredient corresponding to a ne^^efrigerant / new refrigerating 
machine oil can be used as it is, an interior unit and refrigerant piping at least do not need to change. About 
this, it is using the mixed refrigerant of HFC32/HFC125/HFC134a, for example, and although accompanied by 
the fall of some of engine performance, an interior unit and refrigerant piping have high possibility that a 
refrigerant use device can be used as it is conventionally. And if the remaining changed parts belong to an 
exterior unit and exterior units are exchanged the whole round head, they are changeable into the air 
conditioner corresponding to a new refrigerant about a device. 

[0007] On the other hand, if a refrigerant changes, it will be necessary to also change refrigerating machine oil 
into the thing corresponding to it. However, since compatibility is remarkable and an above-mentioned new 
refrigerant is conventionally [ which makes straight mineral oil, alkylbenzene, etc. a subject ] low to 
refrigerating machine oil, conventional refrigerating machine oil cannot be used. Then, the new refrigerating 
machine oil which secured compatibility with a new refrigerant with the ether system or the ester system 
division-into-equal-parts child polarity will be used. 

[0008] By the way, if a refrigerant remains and mixes refrigerating machine oil and conventionally 
conventionally which contains the chlorine-based matter in the refrigerating cycle which applied the new 
refrigerant, it will become the cause of chemical change of a new refrigerant and new refrigerating machine oil. 
For example, the corrosion of the ingredient in a refrigerating cycle by generating of an acid is raised, and 
there is a possibility of reducing the dependability of a product remarkably. Moreover, it may not restrict that 
no the ingredients with which affinity with refrigerating machine oil is checked a refrigerant and conventionally 
conventionally which is used for the conventional device can use it satisfactory also about a new refrigerant 
and new refrigerating machine oil, but corrosion, damage on the device by swelling, and the fall of seal nature 
may arise. Furthermore, if refrigerating machine oil remains so much conventionally without a new refrigerant 
and compatibility, when the inside of an evaporator is low temperature, separation for a wax will arise and it will 
become the cause of the heat transfer performance degradation by the adhesion in tubing, or plugging. That is, 
there is a possibility that dependability and the engine performance may not be securable only by performing 
exchange of a device and a refrigerant. Therefore, in diverting the existing device which used the refrigerant 
conventionally and making a new refrigerant correspond, the approach which considered the above-mentioned 
point is needed. 

[0009] Moreover, as mentioned above, since the conventional refrigerant of HCFC22 grade destroys an ozone 
layer even if there is a difference in extent of effect, it needs to avoid emission into atmospheric air as much 
as possible. <> In order to make a new refrigerant correspond, when an exterior unit or an interior unit is 
further changed into the device corresponding to a new refrigerant, there is a possibility that the number of 
need wiring and connection connector configuration of a signal-transmission line for control may be changed. It 
is also considered that the formats of the informational contents or a control signal transmitted moreover 
differ, and there is also a possibility that connection of a device cannot be performed in the nonconformance 
of an exterior unit, an interior unit, and the control signal transmission line. 

[0010] The purpose of this invention is to divert the existing device which was using the refrigerant 
conventionally and offer the approach of being the minimum modification and changing a refrigerating cycle into 
the thing corresponding to a new refrigerant easily and economically. 

[0011] Even if it changes other purposes of this invention so that the existing device which was using the 
refrigerant conventionally may be diverted and it may correspond to a new refrigerant, they are to offer the 
refrigerant modification approach of an air conditioner which secures the dependability of a device and does 
not spoil the engine performance. 

[0012] The purpose of further others of this invention is not to do damage to an environment and offer [ do 
not destroy an ozone layer without emitting a refrigerant into atmospheric air as much as possible, but also 
make recycle possible, ] the economical refrigerant modification approach of an air conditioner, without using 
special equipment. 

[0013] When changing so that the existing device which was using the refrigerant conventionally may be 
diverted and it may correspond to a new refrigerant, even if other purposes of this invention have a 
nonconformance part on control signal transmission between the device corresponding to the changed new 
refrigerant, and the control signal transmission line or the interior unit to divert, they are to offer the 
refrigerant modification approach of an air conditioner which enabled it to connect, without changing these 
devices. 
[0014] 

[Means for Solving the Problem] In the refrigerant modification approach of an air conditioner changed into the 
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fluorohydrocarbon system refrigeran t ^h ich does not contain chlorine from th^Ljorohydrocarbon system 
refrigerant which contains chlorine fAe actuation refrigerant of the air con^^ier equipped with the interior 
unit and the exterior unit in order to^^e the above-mentioned technical problem After performing recovery 
operation, with the fluorohydrocarbon system refrigerant built in which contains said chlorine in said exterior 
unit It permutes by the new exterior unit having the new refrigerating machine oil which suited the 
fluorohydrocarbon system refrigerant which does not contain said chlorine in said exterior unit. After enclosing 
with said air conditioner the fluorohydrocarbon system refrigerant which carries out vacuum suction of said 
exterior unit and said interior unit, and does not contain said chlorine, Said air conditioner is operated, and only 
predetermined time does the exchange activity which replaces the fluorohydrocarbon system refrigerant which 
does not contain said chlorine after that, and said new refrigerating machine oil, and it is made to repeat 
washing operation which it becomes from operation and said exchange activity of said predetermined time 
more than the count of predetermined. 

[0015] Moreover, it sets to the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system refrigerant refrigerant which does not contain chlorine from the fluorohydrocarbon 
system refrigerant which contains chlorine for the actuation refrigerant of the air conditioner equipped with the 
interior unit and the exterior unit. Liquid cooling intermediation piping and gas refrigerant piping which connect 
said exterior unit and said interior unit, At least one in the control signal transmission line is diverted as it is, 
after permuting said exterior unit and said interior unit by the new exterior unit and new interior unit 
corresponding to the fluorohydrocarbon system refrigerant which does not contain said chlorine, vacuum 
suction is carried out, and the fluorohydrocarbon system refrigerant which does not contain said chlorine is 
enclosed. 

[0016] Furthermore, it sets to the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system mixing refrigerant which does not contain chlorine from the fluorohydrocarbon 
system refrigerant which contains chlorine for the actuation refrigerant of the air conditioner equipped with the 
interior unit and the exterior unit. After performing recovery operation, with the fluorohydrocarbon system 
refrigerant built in which contains said chlorine in said exterior unit It permutes by the new exterior unit having 
the new refrigerating machine oil which suited the fluorohydrocarbon system mixing refrigerant which does not 
contain said chlorine in said exterior unit. After enclosing with said air conditioner the washing refrigerant 
which has at least 1 component of the fluorohydrocarbon system mixing refrigerant which carries out vacuum 
suction of said exterior unit and said interior unit, and does not contain said chlorine, Only predetermined time 
operates said air conditioner, does the exchange activity with which said washing refrigerant and said new 
refrigerating machine oil are replaced after that, and repeats washing operation which it becomes from 
operation and said exchange activity of said predetermined time more than the count of predetermined. 
[0017] Moreover, it sets to the refrigerant modification approach of an air conditioner changed into the 
fluorohydrocarbon system refrigerant which does not contain chlorine from the fluorohydrocarbon system 
refrigerant which contains chlorine for the actuation refrigerant of the air conditioner equipped with the interior 
unit and the exterior unit. After performing recovery operation, with the fluorohydrocarbon system refrigerant 
built in which contains said chlorine in said exterior unit It permutes by the new exterior unit having the new 
refrigerating machine oil which suited the fluorohydrocarbon system refrigerant which does not contain said 
chlorine in said exterior unit. After enclosing with said air conditioner the fluorohydrocarbon system refrigerant 
which carries out vacuum suction of said exterior unit and said interior unit, and does not contain said chlorine, 
Only predetermined time operates said air conditioner and does the exchange activity with which the 
fluorohydrocarbon system refrigerant which does not contain said chlorine after that, and said new 
refrigerating machine oil are replaced. After repeating washing operation which consists of operation and said 
exchange activity of said predetermined time more than the count of predetermined, the display object in 
which it is shown that the refrigerant was changed is installed in said air conditioner. 
[0018] 

[Function] In changing the refrigerant of an air conditioner into what suits regulation, the exchange activity of 
devices other than an exterior unit becomes unnecessary by diverting an exterior unit, refrigerant piping, and 
the control signal transmission line as it is, and permuting by the new exterior unit having the new refrigerating 
machine oil which is adapted for said new refrigerant in an exterior unit with the compressor corresponding to 
the new refrigerant which does not contain chlorine, a control unit, an collimator, a heat exchanger, and 
refrigerating cycle piping. Therefore, reduction of replacement parts cost, reduction of construction cost, and 
compaction of a construction period are achieved. <> Only in the case of the compressor corresponding to the 
new refrigerant with which exchanging enclosed new refrigerating machine oil again, low cost-ization is attained 
more. <> Further, in diverting liquid cooling intermediation piping, gas refrigerant piping, or all the control signal 
all [ either or ] as it is, that what is necessary is to permute only an exterior unit and an interior unit, the 
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activity of the comparatively easy par^f exchange serves as a subject, and th^Aroublesome activity which 
takes about piping and wiring becom^^winecessary. 

[0019] Moreover, the new refrigerant^^ich is incongruent to the thermal propeffy of the new refrigerant which 
does not contain chlorine, or does not contain chlorine, Or the refrigerating cycle components of an air 
conditioner using an incongruent ingredient to the new refrigerating machine oil which can be equivalent to the 
new refrigerant which does not contain chlorine By exchanging for the ************** components in which 
mixture use with the new refrigerant and new refrigerating machine oil which suit the thermal property of the 
new refrigerant which does not contain chlorine, and do not contain chlorine is possible, the configuration 
equipment of other most can be diverted as it is, and low cost-ization is attained. <> Refrigerants can be 
collected easily, without using machines, such as a refrigerant recovery system of dedication, while not 
emitting almost all refrigerants into atmospheric air and controlling destruction of an ozone layer by performing 
recovery operation of the fluorohydrocarbon system refrigerant containing the chlorine in an exterior unit 
again. Furthermore, a fixed time amount air conditioner is operated and washing operation which considers 
changing for the new refrigerating machine oil which suits the new refrigerant which does not contain chlorine 
after that, and a new refrigerant as a series of activities is carried out at the time of refrigerant exchange. And 
since it repeats until the concentration of refrigerating machine oil turns into below threshold limit value 
conventionally which suited the fluorohydrocarbon system refrigerant containing the fluorohydrocarbon system 
refrigerant and chlorine containing the chlorine which remains this activity of a series of in a refrigerating 
cycle, refrigerating-machine-oil concentration thins [ refrigerating machine oil ] conventionally [ residual ] in 
return and a refrigerating cycle in a compressor conventionally [ remaining ]. Thereby, the amount of residuals 
of refrigerating machine oil turns into a minute amount a refrigerant and conventionally conventionally, 
conventionally, a refrigerant and conventionally, acid generating by the residual of refrigerating machine oil and 
the deposit for a wax can be prevented, and breakage of the motor burning accident in which the ingredient in 
a device by acid content carries out a corrosion reason, and the device by a bearing life fall and the increment 
in corrosive wear of the sliding section can be prevented. Moreover, decline in heat transfer performance 
degradation, the air-conditioning capacity by the increment in tubing internal pressure loss, and effectiveness 
etc. can be prevented by part for the wax which adhered in the evaporator tube wall. 

[0020] Furthermore, in washing operation for changing into the new refrigerant which does not contain the 
chlorine which consists of a two or more-component mixed component, if only the refrigerant of one 
component in the component which constitutes a new refrigerant is used for washing operation, compared with 
the refrigerant of a unit intelligence sentence, the amount of the expensive new refrigerant used can be 
reduced, and it will become cheap. 

[0021] Moreover, if the inverter which changes the conversion connector or transmission signal format of a 
control signal transmission-line connection connector is attached between the exterior units or interior units 
exchanged for the control signal transmission line to divert, the connection improper by the connector 
configuration inequality of the exterior unit corresponding to the new refrigerant exchanged for the control 
signal transmission line to divert or an interior unit or a wiring terminal processing activity will become 
unnecessary. In addition, if an interior unit is diverted and only exterior units are exchanged, even if the 
contents of transmission information differ from the format, the transmission information from an exterior unit 
will be conventionally changed into the transmission signal format of a refrigerant use device. On the contrary, 
the transmission information from an interior unit is changed into the transmission signal format of the device 
corresponding to a new refrigerant. When lack is in the contents of transmission information, by inserting 
dummy data suitably, a device halt by the transmission error can be prevented and reconstruction of a device 
and the device corresponding to a new refrigerant to exchange becomes unnecessary conventionally to divert. 
[0022] Moreover, if the display object in which it is shown that the refrigerant was changed is prepared in an 
air conditioner after the refrigerant exchange activity to a new refrigerant from a refrigerant is completed 
conventionally Also when a maintenance of a refrigerating cycle is needed again after the refrigerant exchange 
activity to a new refrigerant was completed, since it specifies that the display object is already equivalent to 
the new refrigerant to the air conditioner concerned which is conventionally visible to a refrigerant use device, 
error business can be prevented from appearance. And the breakage and degradation of a device by the 
resealing close of a refrigerant can be prevented conventionally. 
[0023] 

[Example] The conventional air conditioner is explained according to introduction, drawin g 8 , and drawin g 9 . 
<> Drawing 8 is drawing having shown the configuration of the conventional air conditioner, and uses HCFC22 
for working fluid. And it is an example of the multi-package air conditioner for buildings which has two or more 
interior units to one set of an exterior unit. In exterior unit 10q, compressor 1q, outdoor heat exchanger 2q, 
outdoor blower 3q, Outdoor expansion equipment 4q, four-way-valve 5q, accumulator 6q, receiver 7q, gas side 
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inhibition valve 11q, liquid side inhibition valve 12q, liquid side check valve 13q^3d refrigerant piping that 
connects these, Outdoor control uni^^which controls compressor 1q, outdo^^ower 3q, outdoor expansion 
equipment 4q, etc. is contained by tn^^arious information from the pressure o^a refrigerating cycle and 
temperature, and the indoor control units 24a, 24b, and 24c, and the main parts are held into one case using it. 

[0024] The indoor heat exchangers 21a, 21b, and 21c and the indoor expansion equipments 23a, 23b, and 23c 
which were respectively connected with two or more interior units 20a, 20b, and 20c for refrigerant piping on 
the other hand, Suction temperature, blowdown temperature, remote control switches 25a, 25b, and 25c, Or it 
has the indoor control units 24a, 24b, and 24c which control the indoor blowers 22a, 22b, and 22c and the 
indoor expansion equipments 23a, 23b, and 23c by information from outdoor control unit 8q, and holds into the 
case, respectively. These exterior unit 10q and interior units 20a, 20b, and 20c are connected by the gas 
refrigerant piping 31 and the liquid cooling intermediation piping 32. Furthermore, the control signal 
transmission line 33 crosses between outdoor control unit 8q and the indoor control units 24a, 24b, and 24c, 
and it connects. Moreover, drain piping 34 which drains the moisture which dews indoor heat exchangers 21a, 
21b, and 21c at the time of air conditioning operation is formed in interior units 20a, 20b, and 20c. In addition, 
outdoor power-source wiring 35q from a power source and the indoor power-source wiring 36a, 36b, and 36c 
are connected to outdoor control unit 8q and the indoor control units 24a, 24b, and 24c, respectively, and 
power is supplied. 

[0025] Drawing 9 is drawing (a worker is not shown) showing the interior unit **** attachment condition of the 
conventional air conditioner, and shows signs that the interior unit of the head-lining embedding cassette type 
which occupies the mainstream of an interior unit in recent years with the advantage which does not take an 
installation tooth space is attached. The gas refrigerant piping 41, the liquid cooling intermediation piping 42, 
and the control signal transmission line 43 which were connected to the interior unit 40 are put in block, and it 
connects with the exterior unit which is covered with a heat insulator in the perimeter, and is in the roof. 
Moreover, each drain piping 44 is connected with drain piping of other interior units, turns into piping of one, 
and is connected to facilities for drainage. These piping wiring is laid underground into the underpart of the roof 
or a wall like drawing 9 . <> At the multi-package air conditioner for buildings, in order that such dozens of 
interior units may be formed in the same story from several sets and much they may straddle a story further, 
it is accompanied by the remarkable activity only by construction of these piping. And when installing in a new- 
building housing, construction of these piping can be finished before initiation of an interior finish work, there is 
neither head lining nor a wall surface, and it can install comparatively easily, but in once being concealed by 
head lining and the wall after being installed, since the interior of a room is used for the original application, it 
is hard to do an activity. 

[0026] How to make a refrigerant use air-conditioning machine correspond to a new refrigerant is explained 
using drawin g 1 thru/or drawin g 4 , and drawing 8 such conventionally that has already been installed. <> 
Drawing 1 is the activity flow Fig. of one example of this invention. Drawin g 2 is drawing having shown the 
configuration of one example of this invention, and the difference from drawing 8 is to have exchanged exterior 
unit 10q for the new exterior unit 10 corresponding to a new refrigerant. Namely, refrigerant piping which 
connects a compressor 1, an outdoor heat exchanger 2, the outdoor blower 3, outdoor expansion equipment 4, 
a four way valve 5, an accumulator 6, a receiver 7, a dryer 9, the gas side inhibition valve 1 1, the liquid side 
inhibition valve 12, the liquid side check valve 13, and these and the pressure of a refrigerating cycle, The 
outdoor control unit 8 grade which controls a compressor 1, the outdoor blower 3, and outdoor expansion 
equipment 4 grade by information from temperature or the indoor control units 24a, 24b, and 24c is held into 
one case. And the new refrigerating machine oil corresponding to a new refrigerant, for example, polyol-ester 
system oil, is beforehand enclosed with the compressor 1. Drawin g 3 is drawing having shown the exterior unit 
exchange activity situation of one example of this invention. Moreover, drawin g 4 is drawing showing the count 
of washing of one example of this invention, and the relation of HCFC22 residual concentration. 
[0027] Hereafter, according to the activity flow Fig. of drawing 1 , sequential explanation of the work habits is 
given about one example of this invention constituted in this way. <> Perform first (the 1st step) and 
refrigerant recovery operation of HCFC22 which is a refrigerant conventionally. This is a thing which removes 
exterior unit 10q the conventional refrigerant in a refrigerating cycle, and conventionally without emitting 
refrigerating machine oil into atmospheric air if possible and to perform for accumulating. First, the procedure 
closes the liquid side inhibition valve 12 of exterior unit 10q, makes it the pilot-run mode of air conditioning, 
and is operated for a while. Pilot-run mode is a function with which the conventional air conditioner is usually 
equipped, and is the mode operated continuously irrespective of ON/OFF of an interior unit, and laying 
temperature. If air conditioning operation is performed where liquid side inhibition valve 12q is closed, since the 
liquid cooling intermediation condensed to the outdoor heat exchanger cannot flow to an interior unit, 
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refrigerants are gradually collected inexterior unit 10q. Operation is continued i^he range in which a 
protective device does not operate, ^Mafter choosing a good time at one's o^^fciscretion and closing gas 
side inhibition valve 1 1 q, pilot-run mSre is canceled and it stops. According to mis activity, most refrigerants 
in a refrigerating cycle will be in the condition of having been collected by the exterior unit. If exterior unit 10q 
is removed from the gas refrigerant piping 31 and the liquid cooling intermediation piping 32 after emitting an 
interior unit and few refrigerants which remained into piping, the refrigerant emitted into atmospheric air is 
minimized, and refrigerants can be collected, without using a refrigerant recovery dedicated device etc. 
[0028] Next, (the 2nd step), exterior units are exchanged. Old exterior unit 10q which removed the refrigerant 
conventionally is exchanged for the new exterior unit 10 corresponding to a new refrigerant, for example, a 
HFC32/HFC125/HFC134a mixing refrigerant, and the gas refrigerant piping 31, the liquid cooling intermediation 
piping 32, and the control signal transmission line 33 are connected. It is necessary to agree in the new 
exterior unit 10 in the property of the new refrigerating machine oil which suits physical properties, such as the 
thermodynamics property of a new refrigerant, and transport properties, for example, polyol-ester system oil. 
therefore , it pushed and removed and points , such as use of container volume , such as compressor items , 
such as a volume and a compression ratio , the compressor operation frequency control approach and the 
amount control approach of expansion equipment diaphragms , a bypass flow rate for refrigerating cycle 
control , a receiver , and an accumulator , heat exchanger capacity , a pass array , the proof pressure 
structure of components , the amount of compressor oil supply , the amount of accumulator oil returning , a 
line size , and the ingredient corresponding to a new refrigerant / new refrigerating machine oil and installation 
of the dryer which adsorb a moisture have change from the old exterior unit . Exchange can be easily carried 
out by exchanging the exterior unit which package-ized the compressor, the heat exchanger, the control 
device, etc. 

[0029] In the exterior unit shown in drawing 2 currently installed in the roof as an example of exchange, a 
crane is used, and an exterior unit and a new exterior unit are taken out and carried in conventionally. Here, 
removed exterior unit 10q is sent to an appliance maker as it is. Then, an appliance maker or a recycle 
contractor does the ejection activity of a refrigerant, and the parts-replacement activity to the components 
corresponding to a new refrigerant. Thereby, saving-resources-izing by recycle of a refrigerant and a device 
and prevention of environmental pollution are achieved. In addition, although this example showed the example 
which can respond to new refrigerant use by exchange of only an exterior unit, when an interior unit also needs 
to be exchanged for the device corresponding to a new refrigerant, interior units 20a, 20b, and 20c are 
exchanged for the interior unit corresponding to a new refrigerant at this time. 

[0030] At the following step (the 3rd step), vacuum suction is performed and a new refrigerant is enclosed. 
That is, if the vacuum suction which discharges a refrigerant conventionally which remains in the air in interior 
units 20a, 20b, and 20c, the gas refrigerant piping 31, and the liquid cooling intermediation piping 32 and a 
refrigerating cycle is completed, the gas side inhibition valve 11 and the liquid side inhibition valve 12 will be 
opened, and a new refrigerant will be enclosed. <> The following step (the 4th step) is washing operation 
further. This carries out predetermined time operation of the air conditioner in the pilot-run mode carried out 
previously, circulates a new refrigerant and new refrigerating machine oil in a refrigerating cycle, returns 
refrigerating machine oil to a compressor conventionally which remains by circulation of a refrigerant and 
refrigerating machine oil in interior units 20a, 20b, and 20c, the gas refrigerant piping 31, and the liquid cooling 
intermediation piping 32, and thins residual concentration. As predetermined time which carries out washing 
operation, refrigerating machine oil makes the inside of a refrigerating cycle 2 hours in consideration of extent 
of which a round is taken in general. An air conditioner is stopped after predetermined time progress. <> 
Replace refrigerating machine oil with a refrigerant at the following step (the 5th step). While collecting 
refrigerants from liquid side inhibition valve 12 grade, the refrigerating machine oil which removes a compressor 
1 from the new exterior unit 10, and is in a compressor 1 is discharged. And intact new refrigerating machine 
oil is enclosed with a compressor 1, and is returned to the new exterior unit 10. Furthermore vacuum suction 
is carried out and a new refrigerant is enclosed. <> By repeating the 4th step in front of one more further with 
this 5th step, refrigerating machine oil decreases in number gradually from the amount of initial residuals a 
refrigerant and conventionally conventionally which remains in a refrigerating cycle. This activity is repeated 
the number of predetermined times, and it is made for the residual concentration of refrigerating machine oil to 
serve as a minute amount a refrigerant and conventionally conventionally to the range which can maintain the 
dependability of a device. 

[0031] Here, the count of predetermined required for recovery of the old refrigerant is explained. That the 
chlorine-based matter which contains a refrigerant conventionally exists in the refrigerating cycle which uses a 
new refrigerant and new refrigerating machine oil becomes the cause of carrying out decomposition 
degradation of the new refrigerant, and generating acid content. The permission yield of this acid content 
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determines experimentally or theoretically the permissible level of the residual ^^ncentration of the chlorine- 
based matter which contains a refri^^M: conventionally under this condition compressor life test etc. as 
the corrosion of the ingredient used^^a refrigerating cycle noting that it is exrent which is not ** about 
effect. Signs that the amount of residuals of refrigerating machine oil decreases a refrigerant and 
conventionally conventionally which remains in a refrigerating cycle by replacing a refrigerant and refrigerating 
machine oil and on the other hand repeating washing operation are beforehand checked in a tentative way with 
the system. After exchanging a refrigerant and refrigerating machine oil and carrying out washing operation, 
those change is quantitatively grasped by sampling a refrigerant and refrigerating machine oil, and a gas 
chromatograph detecting the chlorine-based matter containing HCFC22, or measuring the acid-content 
content by the neutralization value test method. The turnover rate of the refrigerant with which the residual 
concentration of the chlorine-based matter which contains a refrigerant conventionally consists of these data 
below a permissible level, and refrigerating machine oil, and the count of washing operation can be decided. 
[0032] The example of the relation of the concentration of the chlorine-based matter containing HCFC22 in 
the turnover rate of a refrigerant and refrigerating machine oil and the refrigerating cycle after washing 
operation is shown in drawi ng 4 . A permissible level is the maximum concentration of the chlorine-based 
matter which is uninfluential in the fall of the dependability of a device, and if exchange of a refrigerant and 
refrigerating machine oil is carried out 3 times in this Fig., it turns out that chlorine-based matter 
concentration becomes below a permissible level. However, in this example, exterior units are exchanged, and 
since exchange of the 1st refrigerant and refrigerating machine oil which enclosed the new refrigerant is 
included, said count of predetermined becomes 2 times. 

[0033] In addition, although it is certain if chlorine-based matter concentration is measured and exchange of a 
refrigerant and refrigerating machine oil is carried out whenever it performs washing operation to each case, if 
it is original, the drag-in of the measurement machine for chlorine-based matter density measurement is 
difficult, and it is most rational to carry out washing operation by the turnover rate decided beforehand as 
mentioned above in the actual site which time allowances to bring home and measure a sample do not have, 
either. 

[0034] By the way, this example aims at finally changing a HFC32/HFC125/HFC134a mixing refrigerant into 
the air conditioner used for working fluid as a new refrigerant. However, in washing operation, the chlorine- 
based matter recovery in a refrigerating cycle is the purpose, and since there is no need for air conditioning 
during this activity, refrigerating capacity is not required of the refrigerant used for washing operation. 
Therefore, washing operation can also be carried out using refrigerants other than the refrigerant finally used. 
If the refrigerant which is one component in the component is used independently and washed, when using a 
mixed refrigerant like especially this example, while a cheap refrigerant can wash, since it is the matter with 
which compatibility with an ingredient or refrigerating machine oil is also checked, there is also no un-arranging 
about application. However, in the component in a mixed refrigerant, since there is also an object with difficult 
inflammable high thing and acquisition, this point needs to be considered. 

[0035] In this example, it puts in practical use promptly as an alternative refrigerant of CFC12, and HFC134a 
which is excellent in availability or a price side is most suitable. Then, HFC134a is enclosed from the time of 
enclosure of the 3rd refrigerant of a step, washing operation is performed, HFC134a is used also for the 
refrigerant replaced at the 5th step, and washing operation is carried out repeatedly. At the time of refrigerant 
exchange of the last after washing operation becomes the count of predetermined, the 

HFC32/HFC125/HFC134a mixing refrigerant which is the last refrigerant is enclosed. A cheap refrigerant can 
be used for washing by this, and a refrigerant can be changed economically. <> The cheap refrigerating 
machine oil from which the lubrication engine performance and endurance ability were dropped on extent which 
does not make use of a device produce a problem similarly about the refrigerating machine oil used for washing 
operation can also be used. Furthermore, it limits to a washing application, and the recovery nature of 
refrigerating machine oil is improved conventionally from which a fluidity adheres in tubing well in 
hypoviscosity, or additives, such as a chlorine part supplement agent and an acid supplement agent, are 
contained, and the refrigerating machine oil only for washing with the function to reduce the count of washing 
can also be used. <> As mentioned above, if the count of washing operation and exchange of a subsequent 
refrigerant and refrigerating machine oil becomes the count of predetermined, the refrigerant modification 
activity to a new refrigerant will be ended, and the usual operation will be performed henceforth. Thus, 
conversion is achieved a refrigerant and conventionally conventionally to the combination from the combination 
of refrigerating machine oil to a new refrigerant and new refrigerating machine oil. 

[0036] Next, the operation procedure is explained about other examples of this invention according to the 
activity flow Fig. of drawing 5 . It is only compressor 1 q which is conventionally exchanged from a device, and 
that drawin g 5 is different from the above-mentioned example is the point of using a refrigerant recovery 
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dedicated device in refrigerant recover operation of the 1 st of a step. About ^jers, it is the same as that of 
the above-mentioned example. That^^'hen installation of a dryer is unnece^B, or when it uses the new 
refrigerating machine oil which acid c^ffent does not generate from the moisturewhich refrigerating machine 
oil contains, and the compressor displacement control an electronic expansion valve is controlled based on a 
compressor regurgitation gas refrigerant degree of superheat, and according to selection operation of an 
inverter and two or more compressors is based on interior unit blowdown temperature, the thermal property of 
a control unit of a new refrigerant is [ the thing of a refrigerant ] the case where it can be used as it is, 
conventionally in the case of being conventionally close to a refrigerant. At this example, since the device to 
exchange is only a compressor, the conveyance amount of resources can respond to a new refrigerant by little 
easy activity. <> In addition, in order to make it correspond to the difference in a thermal property, control 
software, such as an electronic expansion valve and a compressor inverter operation frequency, may be 
changed to what was adapted for the new refrigerant, and the outdoor control unit 8 may be exchanged. 
Moreover, as long as residual moisture is a problem, a dryer connectable in the middle of refrigerant piping may 
be attached. All can use what can perform exchange and attachment easily lightweight as components. 
[0037] Next, other examples of this invention are shown in drawing 6 . Except having attached the control 
signal inverter 18 between the control signal transmission line 33 and the new exterior unit 10, it is the same 
as the configuration Fig. of the example of drawin g 2 . <> Since the connector configurations of the connection 
of the outdoor control unit 8 and the control signal transmission line 33 differ or the contents of transmission 
information and the format which the outdoor control unit 8 and the indoor control units 24a, 24b, and 24c 
transmit and receive differ from each other when exchanging exterior units and making a new refrigerant 
correspond like the example of above-mentioned drawing 2 , this example is applied when it cannot do, if 
connection of a device remains as it is. 

[0038] Here, actuation of the control signal inverter 18 is explained. The control signal inverter 18 has the 
transmission line of a connector configuration which has the connector configuration which can connect the 
control signal transmission line 33, and can connect with the outdoor control unit 8. And it connects with the 
outdoor control unit 8 between the control signal transmission lines 33, and communication of transmission 
information is enabled. Furthermore, the control signal inverter 18 changes the transmission information from 
the outdoor control unit 8 into the transmission signal format of a refrigerant use device conventionally, it 
transmits to the indoor control units 24a, 24b, and 24c, and it changes the transmission information from the 
indoor control units 24a, 24b, and 24c into the transmission signal format of the device corresponding to a new 
refrigerant conversely, and transmits it to the outdoor control unit 8. Under the present circumstances, when 
lack is in the contents of transmission information, dummy data is inserted suitably and transmission 
information is transmitted. It can respond to a new refrigerant, without carrying out reconstruction of a device 
and the new exterior unit 10 to exchange conventionally which does not produce a transmission error by this 
and is diverted. 

[0039] Next, the example of further others of this invention is shown in drawing 7 . Drawin g 7 is drawing 
showing the example of a display object. <> Divert the existing device which used the refrigerant 
conventionally and stick a display object like drawin g 6 on the location attached to an eye at the time of 
service of the air conditioner which changed working fluid into the new refrigerant which does not contain 
chlorine, for example, exterior unit external surface. This display object is giving an identifier indication of that 
the working fluid of this air conditioner is changed into the new refrigerant at least and the applied new 
refrigerant, and new refrigerating machine oil. It can prevent changing into the device corresponding to [ there 
is effectiveness to which the cautions in which this display object is already equivalent to the new refrigerant 
even if it is the air conditioner concerned which is conventionally / from appearance / visible to a refrigerant 
use device when maintaining by decomposing a refrigerating cycle again after a while after the refrigerant 
exchange activity to a new refrigerant is completed with this display object are urged, and ] a new refrigerant 
again, or carrying out resealing close [ of the refrigerant ] conventionally accidentally. 
[0040] 

[Effect of the Invention] While being able to perform refrigerant modification cheaply since the components to 
replace can be lessened as much as possible in case a refrigerant is changed into the new refrigerant which 
does not contain chlorine from the old refrigerant which contains chlorine in an air conditioner according to 
this invention, only a short-time activity is needed but an air conditioner can be economically changed into 
new refrigerant correspondence. 

[0041] Moreover, since according to this invention it can collect without emitting almost all refrigerants into 
atmospheric air, while being able to control destruction of an ozone layer, the refrigerant recovery system of 
dedication etc. is not necessarily needed, but refrigerants can be collected easily. And since a refrigerant with 
the collected scarcity value can be used for recycle, environmental destruction can be avoided as much as 
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possible, and an air conditioner can b^nade to correspond to a new refrigeran^conomically. 

[0042] Furthermore, according to thj^^ention, while the corrosion of the ing^^fcnt in a device by acid 

content can prevent accident, such a^^ielectric breakdown of a cause, it can prevent decline in heat transfer 

performance degradation, the air-conditioning capacity by the increment in tubing internal pressure loss, and 

effectiveness etc., and the dependability of a device and improvement in the engine performance of it are 

attained. 

[0043] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the activity flow Fig. of one example of invention. 
[Drawing 2] It is the configuration Fig. of one example of this invention. 

[ Drawin g 3] It is the exterior unit exchange activity situation map of one example of this invention. 
[Drawing 4] It is drawing showing the count of washing of one example of this invention, and the relation of 
HCFC22 residual concentration. 

[Drawin g 5] It is the activity flow Fig. of other examples of this invention. 
[ Draw ing 6] It is the configuration Fig. of other examples of this invention. 

[Drawin g 7] It is drawing showing the example of the display object of the example of further others of this 
invention. 

[Drawing 8] It is the configuration Fig. of the conventional air conditioner. 

[Drawin g 9] It is drawing showing the interior unit **** attachment condition of the conventional air 
conditioner. 

[Description of Notations] 

1 1q — 2 A compressor, 2q — 3 An outdoor heat exchanger, 3q — Outdoor blower, 4 4q — 5 Outdoor 
expansion equipment, 5q — 6 A four way valve, 6q — Accumulator, 7 7q [ — New exterior unit, ] — 8 A 
receiver, 8q — An outdoor control unit, 9 — A dryer, 10 10q — 1 1 An exterior unit, 1 1 q — 12 A gas side 
inhibition valve, 12q — Liquid side inhibition valve, 13 13q — A liquid side check valve, 18 — Control signal 
inverter, 20a, 20b, 20c — An interior unit, 21a, 21b, 21c — Indoor heat exchanger, 22a, 22b, 22c — An indoor 
blower, 23a, 23b, 23c — Indoor expansion equipment, 24a, 24b, 24c [ — Gas refrigerant piping, 42 / — Liquid 
cooling intermediation piping, 43 / — The control signal transmission line, 44 / — Drain piping. ] — An indoor 
control device, 25a, 25b, 25c — A remote control switch, 40 — An interior unit, 41 
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[ Drawin g 7] 



Page 14 of 15 




file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-B-31 49640.... 11/18/2004 



JP-B-31 49640 



37 



Page 1 5 of 1 5 



7D722i'J 

: HFC 3 2/1 2 5/1 3 4 a 
( *8i£it wt% 20:22:58 ) 

XXX- 3 2X (OOBStt) 



r Drawin g 81 

jo< 




[Translation done.] 

file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-B-31 49640.... 11/18/2004 



I 

\ 



(19)H*H#« i Jt (JP) 02) 4# =t ^ #<B2) (11)»HF## 

#fPJg3149640^ 
(P3149640) 

(45)5Sff B ¥f£13*E3 3266(2001.3.26) (24)g»B ¥j$1335 1 m9B (2001. 1. 19) 

(5D lntci.' mm^ F I 

F 2 5 B 45/00 F 2 5 B 45/00 A 



(21)WH#^ 


»BI J F5 -231263 




000005108 










tt^C^BStSlfPfilf 




(22)tfUHB 


¥*£54p9£17B(1993.9. 17) 












iSP M 




(65)&BI#^ 


ftl8¥7 -83545 




»W»fS*rUWfe v 390#*l 




(43)&fBB 


7 *p 3 H 28 B (1995. 3. 28) 










¥f£l HP 2 £ 12 B (1999. 2. 12) 




mx 16S 










»wimf&***m v 39o#« 






























»W»M*lUtm v 390#^ 










BAKfflfr it#X«l»l 








(74)«SA 


100075096 
































WtKiaK< 



(54) [&m<D%m &smftmvftm£9s.jj& 



(57) [mtll^oKB] 

**** ttt»»fi^<b**js?&««:a^i/fc«f?&ai«tt 
mams£smmkK.mx utc&. mjsmttE.»mssi 

m&m^*mimmj.±M o jit c t zm®. its^ 



2 

[1**113] Uiaft**«*«cl»J^«»HFC3 2. H 
FC125, HFC134a, HFC 1 4 3 aUiOT 
FC 1 5 2 a<Dt^*ft/&\ £fc«:-€-4-ie>©ifi£"tfa>6& 

sci T a bujjob i x«ti*^ 2 tciattoga 



*©***fflu «rsB^«<birfiESrt«i*. mzm 
tm^ftmcmte l fc&K: jos? i £ o . sufBf&sR*** 
»Wfo«©&«ra#ft. 

[»*3S6 ] JI2B I **tfir ****** *«.»IWbKffc* 10 
SteSHgu ^©^{cgMte***** ttt^te^btoR 

^^<hfiif2ff^M^tt4 *A**.4 Ae*.fl3R**T 

{cie*g©^MP?pm©i^*«^M*&. 

MKR&ffitcfoOT. 20 

A«*.sAfM.fHtem>. ffi%zmmmm<Di&ztmMi 

£ **S« i -T ££mi3*nt8©#aS^H7ji£„ 

m^Bft«B*iR»)#w. BiiiBSt^aiEjg^^e^-r^ 

motets mnamtfT^itsuc. msasHm&wnEna. 
jr*s* &c*tfttMbMu^KKadLfcif»aim 
*rt»LfcS®*f*tc»*u itriB^HiiMiB^rttsi 

<&***»»£ mszm&mmm £ *AfxSAfx.M 

£fTl\ BUSB^f^PaWSKiBUfBAg^f^^^^S 50 



m*3 1 49 64 0 

fee £4jn-r^^5*stnB^»ss*a«iK:ss-rs c t % 
[%mm i o ] imzmmz^;* it^mtta f c 3 2 , 

HFC125, HFC134a, H F C 1 4 3 a 
HFC 1 5 2a©t,>-Ttt*\ £/cte*ft6©»£-fcb&>£> 

ii9 tciBtt©$*uwtti^&st&je2r&. 

[0 0 0 1 ] 

[*J*±©*iJffl#ff] *lfeBJ«. *WR*d«f*&ffcKffc* 
[0 0 0 2 3 

[«£*©»*] fiEfc. Jfta-y-Yf^rottftSSftiLT. 
OfcUtiCFC, H C F Cf<Dtl?:§tf f (tf<t*I 

mSin-CZtc. ♦fit. . C©«fc9tt#jK*«WIT*£ 

flwiw»*aiRS-i-*«s*, «s©sflM>«3©;te«>ce 

[0 00 3 ] 

**3fiWKB. *©£Stt©;fc«t>CC*HS-rse£*K. 

^tc^oTfiSHH^ira-ra. -tor. ±s©»«,»« 

^HCFC2 2 fc^©*f3fC&9. U>toi9)S1$5t7n 
>r£>£C F cfflJ; tt*'/>IBWiic«t S^SK^/Jn 

DRH-C******* ao>^tK{k*3R©H F C 3 2 . 
HFC125, HFC134a. HFC143a. HF 
C 1 5 2 al>-rn*». *£<,Hi-£tt6©tt>©l<>< 

[0004] tC^r, ^?^ff^^>PtfC^a a D ^rtJJS«:S 



it<tft£C<fc£. ?WW©»ftfc<fc9tefflj&JH«K:ftSC 
<t#^B3*a. *©tt§#j#«£ft£C£ra_fcji©jI») 
r&S. iWot, fSt&vmzmhic&m^x. ®/|n 
BW«Kt«»«R:»iW & C £ M»£ ft o X < Z . 
[0005] -ec-c. &M±l&fflmi>*gZt>ZCtlC£ 
*) !&mic ft 6 £ mhti S «S©S!fg* £JM*tfjK: -5 
£, teO©WS«^E«Jt«o)Efll«lg7c. ffiBt«3lte 

jii«sawtw^^si»aBtt*)». &myA zmmm io 

[0 00 6] iC5f, *r?W«B«6*?W««:ittC>«rtt© 

£©£J§r6]kr*j<3 , cofctoBuie^M.^rcc-ot^r 

orSf#«K»i£rc#siatett***4. UIBSCE^©* 
■CI*. Jg§g«gii£9S. M&StB'<XB 20 

tm&-*©**«Br**itf. 4>ft< £<£>SF»3«±»jK 

stB^it4^*sai,>. ctucoorra. mraH 

FC32/HFC125/HFC13 4a©g^M : & 
{£fflTSC£-t\ &ffi<D&'J>(Di&T>S:W5 fc©©. ^rt 

-r5&©e&9. m.ftm*frct£3&vxumz.& m 

*5-C#-S„ 30 

[0 00 7 ] — te8W«3E*>a £. ^tittfe^nw: 

mi&LtcisMcgtx.Zi&m&g.cz. oa>ufta*e>. ± 
^©ff^rai£^ j f>r;u*;u-<>-y>^^itt£TS 

Ltcmft&&mm^ htiz c t £ft s. 

[0 00 8 ] iC^-C, Lfcl&W-fr-f*'!' 

£ft£. mz.it, m<Dm£.icj:ztfim-y->( ?)i<\*mm<D 
*&. ^©^ss&c&fflsnro*, 

*>fl£*te?*«i* £ ©ffltt#MS8 3 tir t> ££r ©t**4 
355. *»«£*r?&*«ttKot>r fcffigft < &fflri* £ 

^r*&c£K<fc9 7v*x#©#iBA*£t>r. ^rt 
#S{C«t^(S^^©<gT-MiSf3©JMH{C^^,, -3$ 50 



#1*3 1 49 64 0 

6 

£tc ra. ±ia©*«:ffijSU fcM«S4 ft 
[0 00 9 ] tacDJ:5«:HCFC2 25?©fi£3fc 

ftasra. jCTP©aK©ai>ra*ort**/»i*K«r 

-5©-C. AM*^©&ffl*^aW£i&g#&-&. ♦ £ 

-e©±. e^3tist#fR©rt^sij® 
m-^<Dy *--?v ha^ft-o rose £&#;*. en. m 

*«fcCHI«»fi#£a»©*jt^-C. «s 

[ooio] ##w©sa«jo:. fl£*&»*ffifliorofc 

JSB¥«S*»EfliUr. */MR©£Mr\ Sa«:*»og» 

[ooi i ] *^Bg©ftk©@p<jra. ^i^fflLt 

r4>, «S©«JBtt**«03S»ott*B*luatoO:c\ £ 

s«wfp«©»«sag*ffi*att-r s c t tc * s. 
[ooi2] *»w©E«:ffi©swra. »3*fc*«£tt 

>»*»«-er. v-y-Ai>)i>&t>*jmtbx, mmicm 

[0013] *»»©f6©B6<«*. S£3t£»jat4ttffll/r 

eai«*si»rasrt«i©iffl{c. *<J®)«^{5i*h©^a 
^a$»**-3-cfe. cne>©mn ; &^M-r€»c<t/3:<^ 
«t * 6 j: -5 k l itSBsmmfomms^m^im-f 

Z>Ctt,C$>&. 
[0014] 

[«H*«Bfe-r4fc«>©*S] ±efwn%»ifc-r*fc«> 
cc, artmRcxsn«=fc«^/c^miii««©fW^Ji'& 

^l^*^«:*Kr438^««©»«SSE*a«: 

7KsR»»«*«rs^«s»n«{c*t a i/ fc«. m^mrstc 
ttWOBazsmim*mizu. *©««:BWB«oR*d*ft 

fat*m> . sria3Be^m©ais «b«rEAe itfMt 

^6ft6i5t^SlE ; &fTSIsl^tW±^ t 3iir J: ^>tc Ltch 
<DX$>Z>. 



[0015] *&. &tmBtv&M*:m*.tt&.zma 

^imflB^rttSi^. MBEfc5B*$*a<,>#Kbf!^b7kS 

WAtfcfe©-C*4. io 
[0016] 3 6fC ^«fttfS3i«*fli*.fc2»w 

«««^»««: ate o tdsi -<%m®,t&* Km o i&imm 

l^*Wr4«^«*IJ8BaSUWW«K:SALfc 20 

fft 5 . WSEBfffi^MoaWi <t ft SB A»*.flE**» 6 ft 4 Sfc 
[0017] Sfc, Srt«RC^f«**A3kffi«Hin 

J^SKM*ftK*Jl>-r. «TIB*j1"»t>«:WIB«BR*dtr 
W bRf fc*3R3fi?W«4 rt» £ £ BJttiHEtrff o fc« 

«:. nrE«i«[i*«rsB*«4**iat»»<fcK<b***» 30 

$ a \,>ffltfflt*m&ftM*mu&MV&a®icm A b fc 
«. 0f3E^IH^WWiBS«S»D«*jWSl/. *©«£«& 

[0018] 40 
&**©**»fliU *BJR***a<,»WMI 

«c*n6ufc. mmsatit. »*>mmt. m& 

ix#^si5 n D D^©eM. x^^eiafcio'i^wpai©^ 
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tt£r*-€-©**»tfli-r 3jf«&£rtM© 
**«fttntfj:< . ^©Jt«^saaww>fBK# 

as. 

[0019] *3R«r**i5cl>«r^«©«*!ttK^ 

£att&*fflt>fc^fSffltS©i$a!lM ^SUb*. & 
*&$Sfcl>*f*&j»©a^ttK:»&U 36»ott«4#* 

a t *tf»ms <£ a*f »8K«tt t © js&ttffl*»«j»aa?* 

fc. ^«<tJ©*3R*^«f*{t^b*3R?S^ME©lHlJRai 
*C<b#sa<. ^V»l©K«€:ffll$IJ-r-5.<t^C. 

<D&m®i!ms.m<Diim*m^ z c t a < . ^mcc^jg 

L. *©«(Ctt[****an*f»«i«r^JKKa^-}-* 

if^a^ttiAn^^sc: t*-m<Drmt??>ffifrm 

^*;u*©»fflfie*?&ai[«a«flEjw**s. cntcj; 
o . «t vse^amktt<^nas«iKB t a 

o . fi»»«Ma«tws£3(aftaaitt©«atc«t sb**s£-*> 
•7^^x^©wa*p*±-c*. K»jc«fc4«ai*j*m© 

©ll«W«i«lDKJ:*«W>Wi*l»±-c**. 
jRISWSfirtfcW* l/fc? » f ^»«c J: 0 . fS»14fg© 
(ST. trtJai©i«»nfcJ:S^iBfig^3*jJ:a f J!»©{£T 

[0 02 0 ] 2RE^«±©ig^RE49>3a»6ai* 
*4^* a l >*f J^atK^JB-rs fc»©8KM«E«c fet- » 

t, ff^js%«fis-r-s^©^%© — 3©es^©^© 
a*f?^«©«fliJt*«6rci*-c* v sfBta*. 

[002 1 ] $fc, *ffl-r*WWffi#£iiaR££*l,fc: 

SJi«*4i.>«^rt«4©iaitc. iM»@#^fiSsti3 

xfHiJw^sia*. a*. ^rtts«^fflL. ^n«© 
fiawiMBorts^*— ^» h«na 
oti>T«>, ^«*»e>©eaitt*«fia5»*«ffiffl«s 
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[0022] *fc. tfete»jaw>6«f^«^o»«iaft^ 

[0 02 3] 

©«gfltJ&*^ UtS - ?* «3 . SSfm^CC H C F C 2 2 

?;luti,>5. fit. — &©MSl4BK:*fors*i«as 

£>5. 0a«:«. EX&Wil q. ^«B!J8S»2 

* A U- * 6 q . 3KR87 q . #*ffl'Jlfili:# 1 1 
q . mSMiiJf 1 2 q . ffiffllJ^ * "J 1 3 q . te 

tecty-'iSS. frt»»^g2 4a, 24b. 2 4 c*p?> 

<D&mmmc j: o . rasis 1 q . ^fj*m«£3 q Rvm 
n&mmw. 4 q *&warr imwim&m. 8q* ! ^ 
n, ^©3E^gPa D a *5— ^©mtt*fciRssn-cc^„ 

[0024] — «£fc©^l*3tg2 0a. 20b. 2 0 30 

cKtts^^Efcafgsnfc. ^rts»5^gss2 1 

a. 2 1b, 2 1cilrt«gg2 3a, 2 3b, 2 
3ci, Pfc*fflLiSK. 'J*rJ>^W-y 
^2 5a. 25b. 25c, £ fctt^HUllflPiSH 8 q 
6©WWcJ:9^Saa«2 2a. 2 2 b, 22cii 
ftiiSfgSg 23a, 23b, 23ci £$lJ8p-r &^I*3*IJ 
«I2 4a, 24 b, 2 4 c iMitfei), ^tl-e 

nfi^tfcciR^sn-rv^. cne^isi o q tm.fo 

*S2 0a. 2 0b. 2 0ciB, tfXti)MWi f g3 1 *5 J; 

WW3eK8qi^rtWfiffiKH2 4a. 24 b, 2 4 c <t 

tc^m2 Oa, 20b, 20c Ktt. *&BISfeB$tC^ 
F»9gi£&g2 la. 2 1b. 2 1 ctcM^-5.7K»?:Sf 
WSFU>Ef3 4*lW6ntl,^„ Jtcfc. ^f*lJ 
W18q, frtW^S2 4a, 2 4 b. 2 4 c (C 

b. •en^ns®*>6©^m^.ie^3 5 q tmrnrnm 

ie^36a. 36b. 3 6 c i^gtlt^t. li) 
( 0 0 2 5 ] 0 9 «. S£*©^mtSWm©. Srtt^gx. 50 
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WtFz^lx^z. m?m4 otc&nts titttrxximsi 
i4i. ?s^iB«4 2is<t:vmmm^&mm4 3#— 

©FU>i«£iilS3ftT— *©H»£&0. gE*fS<f 

cc««5Sti*. c*i<5©e*EiWH«\ H9©in<3S# 

*r-isg.fmmmvte. c©j:5&£rtt^PM»oc» 

6*1. 3 6(C*hrt*3*»BK:*fca*S 
C n P.i3^ffl©)5fiI/cWC»^j: 0 ©fP*4r# "5 . 

cti^IB-gS©]^ 

eiB**a<j±iRWS*{cKBt?»S3&j. -a, ^ssn 

fcfftTtt ^K»S«:|»R3 ft-S 5 g|*}##3fc©fflj& 

[0026] c©«t^tt-*-r«:a9!«3nrt»sfie*?ft« 
S4. *j«fco'0 8*fflcsrui^T-s. ♦bib, 

1 0 q *«rJ&«{C*fj6Lfc»^f« 1 0 tc£& L 

£*££HM3. m.mmmm4. a^r#5, t*^au 

--£6. :§?gi§7. F-7-fi"9. *"XffiiJPfl±^l 1, ?fc 
OTIih^F 1 2, j$ffl"J*-* i^-Ol^l Sfei^Ctif)?: 

fUP^g2 4a, 2 4 b, 2 4 c *>6©t»«CC«t 0 . JE 
ffl«l. ^H£BUR3. ^?fili!g^S4^^$IJPf 
iHWfflaSB8***— 3©fE«wf{CiRSS*i , rc>4. *0 
r. ffiSltiHCB. *6*>c**f»J»K:»i£:i/fcW?&a 

<t HC F C 2 2 «S»ffi©Blfli* w-THr* 
[0 02 7 ] WT. C ©<fc 5 (C*fiROfc*»W©-^8* 

wccoot. *©ft«*ja4ia i <Ditm7u-mK.i>tc 
*uv »xiftagTs. (iifflXT-^) . 

*^-C*>-5.HCFC2 2©miHiRae ; &tf ; 5. Cti 
«. ^•9--Y5'Jl'*©8£*^*sJ;a : e£3fe^i*titt ; Sr. 
a-5-<< A»*«:ftmoac>-r^f«li o q^HXO^-T 
/c*wf5 4>©-c*-s„ -e©#»*, ^t-«£i o 

q ©».iJPI±# 1 2 =Sr^ DT^©KSe*- FKl. 

KiSIx.f>nn^tigr$,»), frti©ON/OF 

F. ^SS«:JS)t>6-r. iliLtMtSt-Ft* 



11 

MlOq Ztfztf:Mffi i e3 1 Rt>»$iES3 2 *>6 
Mi«HFC3 2/HFC 125/HFC134 aig-£ 

i . 3 2 . »®^e^3 3 %asi6-r&. 

©W^*E»Jt«©EW«i87C. E»«HMEJH«8K«I 20 

o fisuw^iS. w * *mws 
^-f ^xatat s^i§^r * * a u- * tt zomwm 
st ><*e5>j. Bfca©WEE*j6> jesusi 

[0 02 9] $zmfM<D-mt LT, M±tC^g3tl-C 

*sjm£s»2B«n*auti. »A-r*. cc-c, hko^ 

Ofl*. *SiJ>'ff^>Ptlt«g(5a D D^©Sf5D D a3?}ftf^*tf 

«SJHl©*©iaft'r«r»littfflK:Ml6-r?* 

C©£f?tC^F*3t82 0 a. 2 0b. 2 0c£$r 
»«*fl6Srt«KX»-r*. 40 
[0 03 0 ] -X<D^7-vV' (m3<DZ.7-y7) t?«, K 
S5l»«ffl»fr?MK«*tA-rS. Sl*3t£2 0 

a. 2 0 b. 2 0 c i**X^ieW3 1 <t«^iee3 

2tfi©^mfc<i:o'^-9--i' ^ *rttcaa"r*fie*»«* 
wm±#i 2*mz. w<§mzm\?*>. ♦5?>tc^© 

$#s4>©-c. ftmtK}&mmo>mmicj:y)mftm2 o 50 
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a. 2 0b. 2 0c<t**X^«ie«3 1 £ft&*fE«3 
2>t>«:«BL-Ct»4fie*»ai!«tt«:ffiBB««:Rt/. KB 
«K4W»4fc©-C*S. 8fci§«lK*S!t6-i-*»f5©5ia 
ittii. »W«y**s?ftJ«-!>-^i'JUrt4to*j«f*a— is-r 

w*. « 2 «sm mmmmmm 

ffljffijt* 1 2^6H]iR-r Si <t fctc. EffiWt 1 &9r£ 
M-tSl 0 J:0«lOJ1-U'rEEIiMilrt«c**J#a!«tt*St 

m? * bx^mmoiffiftmrntii *E.m<® 1 few a l- 

T, SrSPHS 1 0 (CRT. S6fcX£3IS*r3E»l/C. 
«r?&j«*t*A-r*. ♦C©^5©X7-^7-<tMtc4>^ 1 
■OHU©H4©X7 ! - y ^•<«:?:^i9iI-rc<tiC<i: , 3. 

» K) & b x . <fc ttf^&ft«Hil!©&Btti& 

[0 0 3 1] CC-C. IB?ftiK©BiR(^jll«:ifi:»BttBT3eig 

ffli>6ns*m©Kft«:iB»*#ai,»ea[T** t u 
-c. c©^fr©T(c^*^®^^tftgm^^is©^a?s 

mt Z>U5£'<$i&*s£ tf«E#i&W«tt©«B*©«il> b r 
^tt^JS#BX0, HCFC2 2^4f^IS ! »I^ 

sK^ws*i"J5E-rsc:i-c, -ene>©^b*safl«j 

[0032] &m$J:t>?£$t$te©£&iiiifc<t. gt^a 
ea©»«^-r j>jh^©hcfc2 2 %$tr%jR««is 

©igg©M^©#J£. 04tC7n-r. ff^U^l-tt. tSS 
©MWttOfiTtcKtfttt*****!!!©***^^* 

■r ti a, ^mmmwmm^ u^jwt <t a £ c <t *5 
^^AL-fc i mmvttmte^v'&mmmoig&z&A, 

[0 03 3]^^*}, #3fe&6f!*©^-*K:*f-b-r. ift 
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tozm^m*} mm? z m\ m&m & «c c>isrs©3u*r 

«. ±iB©<fc5«c^ifc&#fc£&ia&^ffi*M«£*&6 

[0 034] iC5t, ^tMTSIRniCtiKii 
UHFC32/HFC125/HFC134 al^ 

iK*«fBjfef*«:«i,> -s. asmw«{cstg-r s c t * mm 
mum® anw g wc s> o . c ©ft** cc si^misfn©^ 

SUSS tin* •5^M^©-eaffltcw o -c©^fB-£ 4>^c 
(,>. ML, iE^«E4>ORS«-0't>«:». «S«Stt©K«.» 
&©^A^* 3 Elt& ! fS54>£>S©"C. C©*^©ffiffi#i& 

St?* So 

[0 03 5] *HSSWrii. C F C 1 2 (DRWttmt l> 20 

3 4 a^^OT^S,, I3©Xf ^'©^ 

!i©ltA©^6HF C 1 3 4 a fctJAOt jfcfrSIS* 
m V SI 5 ©* t- * ^t? A*i&* i> H F C 1 3 

HFC32/HFC125/HFC134 al^M* 

nfi^Tt, «a«a*©a<E*ff5. c©j:5«c 
ur^»«i^»aw»»©ffl^i±*6»f?&«i»f» 40 
wmgp*-<Dia&& ens. 

[003 6] yctc. *^©flk©ISt{?9K:o(.>t. ■?-© 
|Qfe*JlB*05©fP^7a-igtcS£o»tttBjt" S. 05 # 

^©s^Fditaii or (,>&©«. ee*^s*^^f 

£ £>©#ffi8S«l 1 q tctrclb *) . 1 ©*f" * 7*© 

*©flfc(c-3i,»-c«Wi!l.©**«iP«r**. 
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^■CflrtfPSti. ^>^<-*^»a«EIB«©aJR»IE«:J: 

«e*&«©fc©#*©**fi^r**^r*&. #n 
jsw-cb. jaftT4«WB*«ffiit«yew«c©t?. ajfi^fi 

«rt4©ai»{cStJ£S-tt*fc«&«:. *^3R*P«>JEBIlMSU 
•C. fro§gK:^^lRtt#t?*at>©*flJt>£C£# 

[0037] -xk., ^¥tm<Dm<Dmmm^m6icffk-r, 
mmfmgjo&M. 1 8 zuwm^mmms 3 iffs^si 

1 O©ntcK9#t}fcC&fi0l-tS. 0 2 ©JISftai©t£gl 
cc . £*Mffl£K 8 i MBS -^e^ 3 3 ©Jgi&gB© 3 

* * zjuv&mt* fc o . s^a«g 8 1 mnmrn 

g24a, 24b, 24c #j£§fiT&G;i2tt#$E©F*J?? 
*7*-7» I- #sg& 8&ll©fiM&#^©£ * 

[0 0 3 8] c c-c. IMMLPHBJfeftB l 8 ©8&fP£lS 

wrs. Mwt-9XSt&Ki 8»*. *iJMi^{sHi^3 3 
*sm*-c * s u * fcasjuwawai 8 

ccS&r#£3**#^©e)£fla*WUTi>s. -€-0 
T. S?f{Wfl«{18iW»e#eaS»3 3©IH{cS»I.S 

tai8e, aw- 8 * €» ©ein«fR*fie*^® 
ttffltis©e^«# 7 * - v h ccxa l r^rt 

@24a, 2 4b. 2 4c(CilffU. iMCC^rtflJffll^S 

2 4a. 2 4b. 2 4c*6©eSlt»**»f»«E«itW 

s©e^iff *-v^ {cse» ur swmntiai 8 k 
aHt-r*. c©^. easf»«©rt3S«:^a*i*i*B^ 
«. ^i[^5-7=-^4}¥AL/r. ests«*3^m-r 
s. c*i{c«t*)easx5-**i;*ci^tt<. *fcSfc 

[0 03 9] ^CC. *|E|^©3 e>{Cfl6©*Jt«*H7 CC 

^■r 0 17B, a^gj©wi%^'rig-c*4. ♦se*^ 

{c-3<js@t. ^^.tfM^nfficcae©.!;^**^* 
sso^w-s. c ©ai^)« . i!>tt < i t> c ©^MiBfnm 

©MfH»#3MUf»«K:aK3tirt>*Ct. &<fct>'®ffl 
LldKHM. «?»**»©*«»*** ^©^ 
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[0 04 0] 

[0041] */c. *^Kj:n«. tit a, £'©&*£* 

[0 04 2 ] ^W{C«tn«, ®#«CJ:S«8S 

rttt&©Jg£#MB©*S#ffi^©*&*l»±^# 3 <b 
it(C. £&f£fjg©(gT. < gF*3JI»©«ftl{C«fcS^iiflfct» 

«g©fi±*«Jtt£ScS. 
[0 04 3 ] 

mwoi&mtjimi] 

[01] ftW<»—%:MW<DftM-?n-m-e&Z 0 

[02] ##S9!©— mmm<onmmmm-c3bi>. 
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[04] *l6W©-|SI6ffl©ft»ia» iHCFC22H 

s?gg©w{&£^f0-c* s. 
[05 1 xmiomvmmmvrm? a-0-e&s„ 

[0 6] #|^©tt©3mffl©«U^IiBS|-C&&. 

[07 ] &$m<D$ h<icm<ommmom^m<Dm^-r 
0-C&&,, 

[0 8] S£*©^iH«J«©tSS«JS0-C*i. 
10 [09] i£*0^fflm&<D&ft®MZttVtm*:nk-? 

1. lq-EE»«. 2. 2d-^i»§, 3. 3q 
■■■myfikWM. 4. 5. 5q-EH 

6, 6q-7+*AU-$, 7. 7n-§«. 
8. 8 q • "gPHMffii&aL 9-F9-f+. 1 

&. lOq-MS, ii. 1 1 q- ■ t>xmm±#. 

12. 1 2 q -MiJffl±#, 13. 1 3 q -mm? * 

1 8-mwm*m&%i&> 20 a. 20 

20 b. 2 0c-I«, 2 1a, 2 1b. 2 1 c-frti 
£t£2f . 22a, 22b. 22c 2 3 

a. 2 3 b, 2 3 c -Srttt23g«B. 2 4 a, 24 b, 
2 4 c-^rtSUfSiia. 25a. 25b. 25c -V* 

3>x-r->^, 4 0-irti, 4i-^8Et. 4 

2 -jKJ^jSiBW. 4 3 -mmm^HaSm. 4 4-FU> 
KB. 
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